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==========================

Supraglottic airway devices (SADs) have revolutionized the pediatric anesthetic practice and got a key role in difficult airway (DA) management.\[[@ref1][@ref2]\] Since the introduction of the classic laryngeal mask airway (LMAc) by Archie Brain in 1988, several modifications of SADs have come up to improve their safety. The newer versions are preferred for airway management in both adults and children now.\[[@ref3][@ref4][@ref5]\] There is a paucity of data in literature to confirm the safety of one SAD over other in pediatric practice. Some of the misconceptions about the use of SADs in children are easy displacement, unsuitability for long procedures, and controlled ventilation or they are unsafe to use in newborns or infants \<5 kg body weight.\[[@ref6]\]

In this survey, we aimed to assess the current use of SADs in routine pediatric anesthetic practice and DA management, their availability and to know any difficulties noted in their usage.

M[ETHODS]{.smallcaps} {#sec1-2}
=====================

It was a questionnaire survey among the practicing anesthesiologists who attended the national pediatric anesthesia conference in 2016. The approval from the Institutional Research Committee was taken. The questionnaire included 14 questions \[[Appendix 1](#App1){ref-type="app"}\] to assess the demographic profile, availability of various SADs, current usage preferences of SADs in routine pediatric anesthetic practice, and to know any device has been found to be unsafe or ineffective in usage. The role of SADs in DA management and routine premedication practices in children were also specifically probed. Participation was voluntary, and anonymity was maintained. Survey response was collected, tabulated, and analyzed using Microsoft Excel. Results are expressed as proportion and percentage.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

From this survey on the current practice of SADs in pediatric anesthesia, 149 completed responses (59.6%) were collected. Only the responses from the practicing anesthesiologists (*n* = 101) were considered for further analysis. The demographic details are summarized in [Table 1](#T1){ref-type="table"}. Practitioners from teaching institutes (68.3%) were the majority, 43.5% had more than 10 years of experience, and 31.6% of them were anesthetizing children almost daily. Fifty percent of respondents attended some kind of training or workshop on SADs before.

###### 

Demographic details of respondents
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When LMAc was available in almost all of our respondent\'s workplace (97%), the proseal LMA (PLMA) and I-gel were not so \[[Table 2](#T2){ref-type="table"}\]. Availability of other SADs was even lesser (20%). Although the preferred pediatric premedication was oral triclofos or midazolam, 38.6% still practice no premedication for parental separation. The preferred anesthetic technique in a pediatric short case was general anesthesia with SADs along with a regional technique (64.3%). The majority of respondents opted for the first-generation device LMAc (55.4%), followed by the second-generation devices such as PLMA (30%) and I-gel (15%). Seventy-six percent of respondents opted for spontaneous ventilation during maintenance with SADs. Sixty-four percent felt the use of SADs make the anesthesiologist\'s hands-free from holding the facemask and 58% found better airway maintenance with it. Other advantages reported with the use of SADs were better safety in children with the upper respiratory infection and less postoperative airway problems. Advantages and problems faced by our respondents with SADs usage in children are illustrated in [Table 3](#T3){ref-type="table"}.

###### 

Availability of devices and preferred choice in pediatrics
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###### 

Advantages and problems faced with supraglottic airway devices in children

![](AER-11-578-g003)

Intraoperative displacement (55%) and difficulty in correct placement (50%) were the common problems encountered with SADs usage whereas aspiration (11%), trauma (15%), or postoperative airway problems (12%) were not reported much. Thirty-eight percent of our anesthesiologists were not confident to use a SAD in neonate or babies \<5 kg body weight. The unavailability of correct sizes of SADs (25.7%) was also reported as a limiting factor in SADs usage in children.

Seventy-three percent of our respondents preferred to use SAD as a rescue device in DA emergency such as "cannot intubate cannot ventilate" scenarios. Only 2% of respondents selected SADs as intubation conduit for fiberoptic bronchoscopy (FOB). SAD as the first choice in DA management was opted by 12.8% only \[[Table 4](#T4){ref-type="table"}\]. Most of our respondents (84%) felt the need of further randomized controlled studies/trails (RCTs) on safety of SADs in children.

###### 

Use of supraglottic airway devices in pediatric difficult airway
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D[ISCUSSIONS]{.smallcaps} {#sec1-4}
=========================

Our survey throws light into the current usage of SADs in pediatric anesthetic practice in India. There is paucity of published reports on SADs usage in children from India. SADs have come to replace the facemask or tracheal tubes for short procedures, and it is ideal to combine a regional technique along with it.

The first-generation SADs were widely available to our anesthesiologists whereas the second-generation devices, especially I-gel and other newer devices were not freely available. The reason behind this could be the high-cost factor as I-gel is a single use device or the late entry of pediatric sizes of I-gel into our market. There are reports of reuse of I-gel in adults which carries the risk of transmission of infectious materials, especially prions.\[[@ref7][@ref8]\] Prion proteins are found to be resistant to autoclaving and cleaning methods.\[[@ref9][@ref10][@ref11]\] Ambu Aura was the one newer device available though only a few were familiar with it among the respondents. The studies have demonstrated overall good performance and high success rate with its use in children.\[[@ref12][@ref13]\]

In pediatric short cases, where SADs were commonly used, the LMAc was the preferred device among respondents rather than second-generation devices. This could be due to high user familiarity or easy availability. The high success rate at the first placement and fewer incidences of serious complications in children also favored LMAc.\[[@ref14]\] Second-generation device like I-gel was less frequently used may be due to lesser availability of it. However, I-gel has high evidence base for better stability even in lateral decubitus position while performing caudal epidural placement.\[[@ref15]\] A recent survey from the UK also reported slow acceptance of newer SADs in pediatric anesthetic practice.\[[@ref16]\] Personal choice, availability, and institutional protocols may have influence over the selection of device rather than literature evidence. Most of our anesthesiologist felt better airway maintenance with SADs, and it frees the hand of anesthesiologist from holding the facemask to do other tasks. In children with upper respiratory infections, use of SADs has fewer airway-related complications compared to tracheal tubes.\[[@ref17]\] In a meta-analysis, use of laryngeal mask compared to tracheal tubes during pediatric anesthesia has found to decrease the postoperative respiratory complications such as laryngospasm, desaturation, cough, and breath holding.\[[@ref18]\]

It is alarming that intraoperative displacement was a common problem encountered to our anesthesiologists whereas aspiration was not so. The fourth national audit project by the Royal College of Anaesthetists has pointed out aspiration as a common complication of SADs.\[[@ref19]\] Compared to adults, aspiration with SADs is less frequent and carries less morbidity in children. Even though clinical end-points such as square wave capnography and bilateral chest movements are simple ways to assess the placement of SADs, they will not estimate the cuff pressure. Excessive cuff pressure can result in failure to seal the airway properly, and so routine monitoring of cuff pressure is recommended.\[[@ref20][@ref21]\] Suboptimally positioned SADs are associated with higher incidence of airway-related complications such as laryngospasm or dislodgment leading to loss of a clear airway.\[[@ref22]\] Suboptimal positioning of SAD is more likely in children with DA. Since malpositioning is frequent with SADs, fiberoptic confirmation of correct placement is advised, especially in surgeries where airway access is limited.\[[@ref23]\]

Our anesthesiologists were not confident to use SADs in newborns or in babies with \<5 kg body weight. More complications were reported earlier with use of SADs in small infants. Size 1 LMA was reported to have the highest complications.\[[@ref6]\] However, laryngeal masks are recommended as an alternative airway device to tracheal tubes or face masks during neonatal resuscitation.\[[@ref24]\]

Some of the misconceptions about the use of SADs in children are unsuitability for long procedures with controlled ventilation or unsafe to use in newborns. PLMA was designed for controlled ventilation and better airway protection, and pediatric sizes were available in world market since 2005. Even though PLMA was available to 71% of our respondents, only 32% preferred it as a first option SAD in children. PLMA also has fairly well-established evidence base for effective airway management in children. Comparable ventilator efficacy was reported for PLMA even in laparoscopic surgery in children.\[[@ref25]\]

SADs got a significant role in DA management, especially in "cannot intubate cannot ventilate" scenarios. Rather LMA was first used for DA management.\[[@ref18]\] Although most of our respondents recognized this key role of SADs as rescue device in airway emergencies, only a minority preferred it as a first choice device in DA. There is established evidence that SADs can act as a conduit for FOB-guided intubation in DA.\[[@ref26]\] The newer devices such as Ambu Aura-i and Air-Q are designed as conduit for intubation and are found to be equally effective in children.\[[@ref13][@ref27]\] But only a very few respondents opted for SADs as an intubation conduit for FOB. This may be due to lack of adequate training and experience with pediatric FOB-guided intubation. Since FOB-guided intubation remains the gold standard in DA management, further training on this aspect should be encouraged. Simulators and manikin-based training sessions can improve the technical as well as critical decision-making skills and teamwork performance in DA management.

Although many studies have assessed SADs usage in children, good quality evidence confirming their safety in children are limited. This was correctly pointed out by our anesthesiologists as need for further RCTs on safety of SADs in children. Few of the limitations of our survey included low response rate, and our respondents were not exclusive pediatric anesthesiologists. The population we studied was specifically interested in pediatric anesthesia; hence, the results may not be applicable to wider sample.

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

To conclude, although many newer versions of SADs have come up, LMAc remains to be the most common SADs in routine pediatric practice to our anesthesiologists. The newer devices were less preferred may be due to lesser availability or lack of enough evidence for safety, especially in newborns. The key role of SADs in DA management was well accepted, and aspiration was not pointed out as a major problem. Further, well-powered RCT are needed to establish the safety of newer SADs in children.
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**Supraglottic airway devices in pediatric anesthesia**

Please mark your choice(s). Kindly be as specific as you can. Your opinions will be strictly confidential (Thank you for taking time to complete this survey).

Working in:Teaching hospital: Government medical college/private medical collegeNonteaching hospital: Government hospital/private hospitals.Experience in anesthesiaResident: 1^st^ year/2^nd^ year/3^rd^ yearConsultant: 0--4 years/5--9 years/10--19 years/\>20 years.Have you ever attended workshop/training on supraglottic airway devices (SADs)? \_\_\_\_(yes/no).How frequently you practice pediatric anesthesia?No pediatric casesFew cases per monthFew cases per weekDaily.Routine premedication you follow before placing SADsNo premedication in childrenOral midazolamOral dexmedetomidineAnticholinergics onlyOthers (specify): \_\_\_\_\_What all pediatric SADs available in your hospital?Classic laryngeal mask airway (LMAc)Pro-seal LMAI-gelOthers (specify): \_\_\_\_\_Your preferred anesthetic technique in pediatric short cases (e.g., Inguinal hernia)General anesthesia (GA) spontaneous with mask + caudalGA spontaneous with LMA/I-gel + caudalGA with endotracheal tube ± caudalOthers (specify): \_\_\_\_\_SADs of your choice in pediatricsLMA classicLMA Pro-sealI-gelOthers: \_\_\_\_\_Advantages you found with use of SADs in pediatric short casesFrees the hand of anesthetist from holding maskSafer in children with upper respiratory infectionLess postoperative airway problemsBetter airway maintenance than maskOthers: \_\_\_\_\_Your preferred method of ventilation with SADs in pediatric short casesSpontaneous/controlled.What all problems you encounter with usage of SADs in children(a) Difficulty in correct placement (b) Aspiration(c) Intraoperative displacement (d) Postoperative airway problems(e) Trauma-blood on removal (f) Others: \_\_\_\_\_Your limiting factor in usage of SADs in pediatric anesthesiaUnavailability of correct sizeUnfamiliarity with SAD usage in childrenFear of aspirationNot confident to use in neonate/\<5 kg babyOthers: \_\_\_\_\_Do you use SADs in pediatric difficult airway cases?As rescue device in emergency (cannot intubate cannot ventilate)Routinely for intubation through it with fiberoptic bronchoscopyNot in difficult airwayAs first choice of airway management.Do you feel the need for further randomized controlled studies on safety of SADs in:Pediatrics: \_\_\_\_\_ (yes/no).

\*Thank you for completing the survey\*
